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DAVID E. SWENSON
Post Office Box 1231
Concord,

New

Hampshire

03302

603-783-4828

February 3, 1988
Michael E. Foley
Maine Geological Survey
State House Station 22
Augusta, Maine 04333
Dear Michael:
Thank you for your letter of January 27.

I had an

interesting telephone conversation with Henry Allen and
learned that the subject of his paper is the color variation
in the granite, which knowledge will be of help in planning
the layout of the quarry.
Mr. Allen did the work under the supervision of Dr.
J.M. Trefethen, who was the State Geologist and a professor
at the University of Maine.

Mr. Allen believes the thesis

report will be either at the library at Orono or may have
been taken with Dr. Trefethen on his retirement to Friendship,
Maine.
Would you be able to pursue the above leads for me?
I believe your inquiry would be answered more expeditiously
than mine.

I am willing to pay any cost incurred in searching

for and copying the thesis.
Thanks again for your cooperation.

Sincerely yours,

• I
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-

SUBCHAPTER V-A
AGRICULTURAL LIMING MATERIALS
S761,

Title

This subchapter shall be known and may

be

cited

as the "Maine Agricultural r..lming Materials Act."
S762,

Definitions

As used in this subchapter, unless the context
indicates otherwise, the following terms have the
following meanings.
llmin
means

l•
llm!n

2,

Brand,

materials. "A ricultural
uct whose ca c1um an
neutra 1z1ng 501

"Br.and" means

un

nation,

agr

al

J,

Bulk.

"Bult" means a nonpackaged form,

4. Burnt lime. "Burnt · lime" means a material
made from limestone which consists essentially of
calcium oxide or a combination of calcium oxide with
magnesium oxide,

s. Calcium carbonate equivalent. "Calcium carbonate e ulvalent" means the acid neutralizin
an agr cu tural l m1ng mater1a expresse as a
weight percentage of calcium carbonate.
6. Commissioner. "Commissioner" means the Commissioner of Agricultural, Food and Rural Resources.
7, Distribute: distributor. "Distribute" means
to offer for sale, sell, barter or otherwise suooly
agricultural liming materials, The term "distributor" means an
erson who is en a ed in the business
o
1stri ut1ng agri cultural
mater1als.

a. Fineness, •Fineness" means the percentage by .
we! ht of the material which will ass federal stanard sieves o
s ec1 e
sizes.
In romu
rues re ating to i neness, the comm1ss1oner sha
e
guided bl recommendations established by the American
Society or Testing Materials,
-1-

A. The
manu acturer or
B.

office address of the

The brand or trade name of the material:

C. rh~ identiffcation of the type of agricultural liming material according to section 762:
The net weight of the agricultural liming material;

D.

A

statement exoressin

minimum total neutral-

derived from magnesium sources: and
F. The minimum· percent of tne
agricultural
liming material by weight gassing through federal
standard sieves as prescri ed by rules adopted by
the corn.missioner.

2. False or misleading information prohibited.
No information or statement maa appear on any package, label, dellverr slip or a vertislng matter which
is false or misleading relative to the quality, analysis, type or composition of the agricultural liming
material.
·
3. Adulterated material. In the case of an materia which has een au terate su sequent to packaging, labeling or loading and before delivery to the
consumer, a plainly marked notice to that effect
shall be affixed by the vendor to the package or delivery slip to identify the kind and degree of the
adulteration.
4. Posting of statement.
At every site from
which agricultural liming materials are delivered in
bulk and at every place where consumer orders for
bulk deliveries are placed, there shall be consoicuous1¥ posted a cooy of the label required by this
section for each brand and type of agricultural
liming material sold in bulk.
S. Rule concerning calcium and magnesium content. When the commissioner finds, after a public
hearing held In a manner consistent with the Maine
Administrative Procedure Act, Title 5, chaoter 375,
that the requirement for exoressing the calcium and
magnesium in elemental form wiII not imoose an economic hardship on distributors and users of agricultural liming materials by reason of confliccing labeling requirements among the states, he may reauire
that the minimum percentage of calcium carbonate and
ma nesium carbonate be ex ressed in the follow!~
Total calcium Ca ···•••••··•••···••···•··oercent
Tota magnesium (Mg} ....•••..•............ oercent
-3-

Commissioner's report.

The commissioner

may

e State.
5767.

Inspection: sampling; analysis

1. Com.missioner shall insect, anal ze, test.
The commissioner, or is authorize agent, shal sample, inspect, analyze and test the agricultural
liming materials distributed within this State to determine whether·the a~ricultural liming materials are
in comaliance with this subchapter. The commissioner, in ividually or through his agent, may enter uoon
any public or private premises or carriers during
regular business hours in order to have access to agricultural liming materials subject to this subchapter and rules adopted unaer this subchapter and to
the records relating to their distribution.

2. Methods of analysis and sampling. The methods of analysis and sampling shall be those aporoved
6:,7 the com.missioner and shal 1 be guided by the . Association of Official Analytical Chemists procedures.
· 3. Adulte~ated or misbranded materials.
When
the ins ection and anal sis of an official samole inicate an agricu tura l1m1ng mater1a
as oeen aau terated or misbranded, the results of analysis shall
be forwarded by the commissioner to the registrant
and to tRe aistributor of the ·samole. If the registrant or distributor, within 30 da s of notification,
re uests a
o t e test sarno e then the comurn1sh, wit 1n
this ree the request.
S768.

Stop sale orders

l. Issuanee of order, ,The commissioner may -issue a written 11 stop sale, use or removal 11 order to
the owner or custodian of any lot of agricultural
limln materials when the commissioner determines
that a violation o th s su chapter has taken place.
The order must include a notice that the owner or
custodian ma
re uest a review of the determination
o the comm1ss1oner at a ear ng y 11 ng a written
request with the commissioner.
2. Hearing.
Within 10 days of receipt of a re~
uest for a hearin under subsection 1, the commissioner sha
ho
a hear ng 1n accor ance with the
Maine Administrative Procedure Act, Titles, chapter
375, subcha ter IV.
U on the hearin, the commiss oner sha l either resc1n the or
or goo
cause shown, continue the order.

United States Department of the Interior
BUREAU OF MINES
4800 FORBES AVENUE
PITTSBURGH, PENNSYLVANIA 15213

February 22, 1979

Mr. Walter A. Anderson
Assistant State Geologist
Department of Conservation
State .of Mai.ne
Augusta, Maine 04333
Dear Mr. Anderson:
Enclosed are the data sheets containing the analysis of the one
(1) limestone sample you submitted November 6, 1978.
Sincerely yours,

\Jw,~t~
.,,,...,---

~

Enclosures

Charles T. Chislaghi
Mining Engineer ·
Eastern Field Operations Center

LIMESTONE ANALYSIS
SAMPLE ANALYSIS REPORT
Samples submitted by: f>~t+s bvv-q
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Oct. 5, 1970
Mr. James A. Barresi, Executive Director
Northern Maine Regional Planning Commission
Presque Isle, Maine
04769
Dear Mr. Barresi:
In accordance with our proposal and your authorization of
August 20, 1970 we are pleased to submit herewith our report on the need, use and availability of agricultural limestone in Aroostook County, In keeping with our proposal
this report reflects the findings of an "overview" or
"cursory" examination of existing published material and limited field investigation to determine if further courses of action
are required by the Commission or other agencies.
The report indicates a need for an approximate two-fold increase in the use of agricultural limestone for pH control
for Aroostook County soils. It also points out two possible
local sources of materials for agricultural limestone, but is
not intended to imply that local commerically valuable sources
do exist. The intent of the study is to provide information
to guide the Commission or others in future courses of action in alleviating an existing local agricultural problem,
We trust the information contained herein will be useful in
guiding Commission efforts in its service to the people of the
Northern Maine region. If you have any questions or desire
to discuss the contents of this document further we would be
pleased to do so at a mutually convient time.
Sincerely yours,
EDWARD C. JORDAN CO., INC.

~~~am~
M.S. Agricultural Engineer

-r~ :r. or~IL
Thomas A. Raymond
B .A., Geology

IJ
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Summary of Report
I.

Aroostook County soils have experienced a slow decline in
pH over the last several years.

51% of 20,000 soils tests

taken in Aroostook County by the University of Maine in
1968 had a pH of less than 5.0, while 78% were below 5.3.
II.

Most potato varieties produce optimum yeilds at a soil pH
of 5.2 to 5.5, while sugar beets in rotation with peas,
grain and cover crops require a soil pH of 6.0+.

III.

To restore Aroostook County to optimum ranges for maximum
crop yeilds approximately 170,000 tons of lime will have
to be applied annually for the next 10 years, and 100,000
tons annually thereafter for pH maintenance.

Present average

lime use in the County is 60,000 tons annually.
IV.

Aroostook County growers presently pay an average of $5.80
per ton more, bulk spread rate, for lime than Central Maine
farmers.

At the present rate of use (60,000 tons annually),

this represents a $348,000 annual economic disadvantage to
Aroostook growers.
V.

If Aroostook County growers undertook the liming program
needed to raise soil pH for optimum crop yeilds, they would
pay nearly one (1) million dollars more each year for the next
ten (10) years than Central Maine farmers for an equal amount
of lime.

Once the optimum soil pH levels are obtained the

cost for maintaining these levels would be approximately
$580,000 annually over and above Central Maine costs.

These
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are lime costs alone; the economic benefits from increased
crop yeilds resulting from optimum soil pH have not been
estimated within the scope of this study.
VI.

Two (2) possible sources of agricultural limestone exist in
Aroostook County, limestone and marl.

The findings of this

study seem to indicate that marl has the best potential for
the development of a local source of agricultural limestone
in Aroostook County.

The surficial geology for the County

suggests that marl exists in many of the area's bogs and
swamps.

A sample of marl obtained during the course of this

study in the Caswell area effervesced readily in a 10%
dilute solution of hydrochloric acid indicating a presence of
calcium carbonate.
VII.

If a deposit of marl of sufficient quantity and quality
could be found in the Northern Maine area, and a technique
for mining and processing the marl for use as agricultural
limestone could be developed, significant economic benefits
to the farming community could result.

A possible by-product

resulting from the mining of marl is peat moss presently in
demand as a potting material and soil conditioner.
VIII.

The development of a local source of agricultural limestone
could provide jobs as a new industry in Northern Maine, in
addition to improving the economic posture of agriculture.

IX.

The Planning Commission should seek the assistance of the
State Dept. of Economic Development, the Maine Sugar Beet
Growers Association, the Maine Potato Council, the Maine Potato

3
Commission, and others to undertake a more detailed study
of the possibility of developing a local source of agricultural
limestone.
stages.

Such a study should be divided in at least two (2)

The first stage would be exploratory in nature and

would be confined to the location of potential commercially
valuable marl deposits together with quantitative and qualitative analysis thereof.

Sould such exploration result in the

discovery of a significant deposit, the second stage of the
study would then be implimented to develop ways to mine and
process the marl for use as agricultural limestone.

4

INTRODUCTION
The Northern Maine Regional Planning Commission is concerned with all of the factors which influence the economic, social
and physical posture of Northern Maine.

In the area of economics

the Commission is working to investigae, plan and implement programs which will improve economically depressing situations that
exist within the boundaries of its jurisdiction.
One of the most important segiments of the area's economy
is agriculture and one of the most important requirements for productive, profitable farming is good soil.

The Commission being

aware that the maintenance of good soil economically effects
those who must derive their livelihood from it, decided to investigate one of those maintenance requirements, agricultural limestone.

The following report discusses the need, use and avail-

ability of agricultural limestone in Aroostook County.
The report is presented in two (2) basic parts.

The

first, a general discussion dealing primarily with the County's
lime needs, present use and economic comparisons with other parts
of the State.

The second part discusses the potential of local

materials as sources of agricultural lime as they relate to the
area's surficial geology.
front of the report.

A summary of the study appears at the

5

I GENERAL
Crops respond markedly to their chemical environment.
One of the most important parameters of this chemical environment
is the pH which is a measure of the hydrogen ion concentration.
Three pH conditions are possible, those being acidity, neutrality,
and alkalinity.
There are several reasons pH is essential in raising
crops.

A higher pH will increase the availability of natural

or added fertilizers to the crops.

A more neutral soil also

speeds up the activity of soil organisms therefore increasing
the decomposition of organic matter, and the bacterial fixation
of nitrogen in the case of legume crops.
The pH of a soil naturally decreases during the normal
processes of raising crops.

The commercial fertilizers that

are currently being used produce a strong acid reaction when
they are mixed with the soil.

The natural processes of organic

matter decomposition and the leaching effects of rainfall result
in the soil becoming more acidic.
Each crop has a specific pH range in which pH is not
the dominating factor in crop yield.

These ranges will be discussed

later in detail.
In Aroostook County the soils are generally too acidic,
or the pH is to low, for maximum yields.
generally used to increase soil pH.
ground naturally occuring rock.

Agricultural lime is

Lime is usually a finely

This rock is composed of calcium

6
carbonate and may contain some magnesium.

The only treatment re-

quired to produce lime from this rock is quarrying, crushing,
grinding and, in some cases, drying.
The quality of lime is measured by its fineness and
calcium oxide equivalent.

The Agricultural Stabilization and

Conservation Service(l), an agency that cost shares in some liming practices, has established the following criteria: for fineness
by weight, 98% must pass a twenty mesh screen, with 40% passing
a one hundred mesh screen.

The combined calcium oxide equivalent

of the calcium and magnesium compounds must exceed 50%.

The

presence of magnesium compounds is not essential.
pH is numerically represented by the negative logarithm of the concentration of the hydrogen ion.

A pH of 7

indicates neutrality, with numbers less than 7 increasing acidity
and numbers greater than ?•increasing alkalinity.
a pH of 5.0 is more acid than a pH of 6.0.

Therefore,

The addition of

lime to a soil will increase the pH.
As was stated earlier, each crop has an optimum pH
range.

Crops such as sugar beets, peas, grains, legumes and

grasses produce the best yields when the soil pH is greater
than 6.o( 2 ).

Potatoes, however, have a lower optimum pH range.

(l) Agricultural Conservation Program, Handbook for 1968,
Agricultural Stabilization and Conservation Service, USGA.
( 2 ) Brady, N., Buckman, H., Lyon, T., The Nature and Properties
of Soils, 5th edition, 1956, The Macmillion Company, New York,
New York.
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Potato research by the Cooperative Extension Service
has consistently shown that the optimum pH range for potatoes
is about 5.2 to 5.5.

In this range optimum yields are obtained

and scab is usually not a problem.

Soil pH above 5.5 has con-

sistently, on test plots, reduced potato yields slightly.( 3 )
Potatoes are also affected in another way by soil pH.
Many round white varieties are susceptable to potato scab while
russet burbank and some other varieties are resistant to scab,
Experience has shown that a pH of greater than 5.5 will encourage
potato scab.

The quality of scab resistant varieties is not

adversely effected by pH above 5.5.(4)
Peas, grain, and clover cover crops generally grown
in rotation with potatoes or sugar beets respond favorably to
soil pH of 6.0 or above.

These crops grown in other areas of

the country are limited to pH's generally above 6,0.

Peas have

been grown commercially in Aroostook County for about twenty
years.

The processers and growers have determined from exper-

ience that 1000 pounds of lime per acre "down-the-spout" with
the pea seed is advisable.
The introduction of sugar beets to Aroostook County
has caused a new awareness for the need for soil pH control,

(3) Murphy, H., The Effects of Lime and pH on Yield of Potatoes in
Maine, 1970, Department of Plant and Soil Sciences, University
of.Maine, Orono, Maine.

<4 ) Mosher, P. and Murphy, H., Liming Potatoes, Potato Information
Sheet, January, 1970, Cooperative Extension Service, University
of Maine, Orono, Maine.
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Sugar beets show marked increases in yields after liming to
higher pH valves.

Table 1 is the sugar beet yield response from

field test plots grown in 1969 at the Aroostook State Farm.(5)
TABLE 1
SUGAR BEET YIELDS VERSUS SOIL pH
YIELD in TONS/ACRE
15.22
15.26
15.46
14.92
14.65
14.59
14. 71
14.50
14.13
14.33
13.23
12.54
10.97
9.32
6.27
PLANTED 5/15/69
30 PLOT ROWS PER TREATMENT

SOIL pH
6.85
6.81
6.81
6.76
6.73
6.68
6.64
6.47
6.33
6.07
5.66
5.73
5.44
5.16
5.00

From this data it is very obvious that a pH of
at least 6.0 is required for profitable sugar beet yields.
The Cooperative Extension Service of the University of Maine
clearly expresses this opinion in their paper, Soil pH
Requirement for Sugar Beets.

The following Table 2, showing

lime requirements for beets, is taken from this paper.< 6 )

(5) Hepler, P.R., Sugar Beet Lime Studies 1965-1969 (unpublished)
Department of Plant and Soil Science, University of Maine, Orono,
Maine.
(6) Soil pH Requirements for Sugar Beets, Cooperative Extension
Service, University of Maine, Orono, Maine.
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TABLE 2
LIME REQUIREMENTS FOR SUGAR BEETS 1970
Pounds of Lime/Acre
PLOW-DOWN
HARROWED-IN

pH of SOIL
Above 6.6
5.8 to 6.5
5.6 to 5.7
5.4 to 5.5
5.2 to 5.3
4.7 to 5.1

1,000
2,000
4,000
3,000
4,000
5,000

0
0
0
3,000
4,000
5,000
BELOW 4.7 NOT RECOMMENDED

In estimating the total lime requirements in
Aroostook County, complete crop rotations must be considered.
From a soil pH viewpoint, two basic crop rotations are considered.
The first rotation could consist of sugar beets, scab resistant
potatoes, peas, and cover crops.

Land in this rotation should be

limed to a pH of 6.0 or higher for maximum yields.

If the County

is to raise 20,000 acres of sugar beets, at least 60,000 acres
should be limed to pH 6.0 for this rotation.

The second rotation

could be scab susceptible potato varieties and cover crops.

This

rotation would consist of approximately 140,000 acres and should
be limed to a pH of 5.3-5.5.
The amount of lime required to bring about the pH
changes are estimated from data furnished by the Extension Service
and presented in Table 3.
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TABLE 3
ESTIMATED LIME REQUIREMENTS TO CORRECT PRESENT SOIL pH IN AROOSTOOK
DESIRED pH

TONS/ACRE

60,000

6.0

6

360,000

140,000

5.3-5.5

2.5

350,000

ROTATION

ACRES

Sugar beets,
scab resistant
potatoes, peas.
Scab susceptible
potatoes and
cover crops.

TONS

710,000

TOTAL

The application of 710,000 tons of lime represents a sizable
capital investment for the improvement of our soils and, of course,
could and would not be accomplished in one year.

Research has

proven that increased sugar beet yields will easily pay for the lime
required to raise the pH of soil to 6.0 over a period of three
years.

It is estimated that about 360,000 tons of lime would be re-

quired in a five year period to raise the soil pH of land in the
sugar beet rotation.

Research has shown less change in potato

yields with increased soil pH.

Therefore, the lime required for pH

change of potato soils could be applied gradually over a longer
period than that for sugar beet soil. With a less costly source of
lime and on extensive education program, the needed soil pH
changes might be accomplished over a ten year period.

This would

require an estimated 71,000 tons of lime annually for the needed
soil pH change.
The previous discussion of lime requirements considers
only the pH changes desired.

All during this period of pH change

11
and after, maintenance applications of lime are required.

A large

quantity of lime is required each year to neutralize the commercial
fertilizers used to grow our crops.

Some lime is leached from

the root zone each year and a small quantity is taken up by the
plants.

This yearly maintenance application is estimated to be

about one half ton per acre.

This means that approximately 100,000

tons of lime per year is required just to maintain the previous
year's soil pH.
The combination of lime requirements for correction
and maintenance thereafter indicates a need for the application of
171,000 tons annually for the next ten years, and 100,000 tons
annually thereafter.

If sugar beets are not grown in the County,

this requirement would drop to 150,000 tons of lime per year for
the next ten years and 100,000 tons per year thereafter.
During the last several years about 60,000 tons of lime
have actually been used annually in Aroostook County.
not maintained the needed soil pH conditions.

This has

A 1968 survey by

the University of Maine shows that of over 20,000 soil samples
tested in Aroostook County 50.8 percent were below pH 5.0 and 77.5
percent were below pH 5.3.(7)

These figures indicate the need

for increased lime use on Aroostook County soils in the ensuing
years.

(7) Mosher, P. and Murphy, H., Liming Potatoes, Potato Information
Sheet, January, 1970, Cooperative Extension Service, University
of Maine, Orono, Maine.
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One possible explanation for the County's deficient liming pratice is that present sources of lime are in excess oi-20D.
miles from Central Aroostook.

Lime is an inexpensive chemical, but

it is needed in large quantities.

Aroostook County is currently

in a poor competitive position with other areas.

Bulk lime

spread on the grower's land in Central Aroostook presently costs
about $15.50 per ton, whereas in Augusta, Maine, the grower cost,
bulk spread, is approximately $9.70 per ton.

This $5.80 per ton

difference is primarily accounted for in freight and rehandling
costs.

One can readily see that Aroostook County farmers are

burdened with a $348,000.00 annual economic disadvantage with present liming practices (based on 60,000 tons per year).

If soil pH

needs are to be met as previously discussed, the County's soil
maintenance costs would be nearly $1,000,000.00 a year for the next
ten years above that of Central Maine farmers.

No attempt is made

here to analyze the economic impact in dollars resulting in increased crop yields from optimum lime use.
Presently, Aroostook growers purchase lime from five
sources.

These sources are located as follows:
Lee, Massachusetts
Union, Maine
Rockland, Maine
Brookville, New Brunswick
Blue River, Quebec
Recognizing the potential economic impact which could

result from a closer local source of agricultural lime, a prelimimary "overview" surficial geologic investigation covering the
general County area was conducted.

This study considers only the
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possibility of the existance of deposits of materials which could
be considered for further study for their potential as commercial
lime sources.
do exist.

It does not imply that commercially valuable sources

This determination will require more detailed investi-

gation involving exploration, qualitative and quantitative analyses,
and the development of mining and processing techniques.

II SURFICIAL GEOLOGY

14

Limestone and marl are considered in this report for
their value as potential sources of agricultural limestone in
Aroostook County.
Limestone is a sedimentary rock of various colors, types,
and secondary compositions.

It is the most important and widely

distributed of the carbonate rocks.

It is essentially calcium

carbonate, and composed primarily of the mineral calcite, white
when pure, although various shades of gray to black are the most
common colors.

Limestones vary from very fine-grain and compact

rocks, to coarse fragments of shells or coral. (S)
The term marl as it is used by geologists refers to a
calcareous clay of varible composition and type of origin.

As it

is used in this study the term marl refers to a white or gray
soft crumbly material, often containing shells.

It effervesces

freely with dilute hydrecloric acid, as does the sedimentary rock
limestone and the mineral calcite, which suggests that it is
largely calcuim carbonate.

This material is often referred to as

bog lime as it is generally found as an accumulation on the bottom
of many fresh-water lakes, bogs, and swamps.

(9)

In researching for this study it was found that very little
published geological material is directly connected with limestone
or marl deposits in Aroostook County.
(S) Sloss, L.L., Krumbein, W.C., Stratigraphy and Sedimentation,
2nd edition, 1963, W.R. Freeman and Company, San Francisco.
(9) Brady, N., Buckman, H., Lyon, T., The Nature and Properties of
Soils, 5th edition, 1956, The Macmillion Company, New York,
New York.

A small number of papers have been published dealing with the
fossils and shell materials found in limestone and marl deposits.
There has' been almost no attempt, howeveF, by their authors to
map·or describe the deposits in which the materials were found.
It has been reported that a limestone survey of Aroostook
County was constructed by geologists during the 1930's and 1940's
but it is not known that any information gained during this
survey was ever published.

It has also been reported that several

privately financed limestone exploration surveys and some drilling
has been conducted, the results of which are unknown.
In many surficial geology maps and surveys, and in most
soils survey descriptions of Aroostook County, it is noted that the
bedrock contains calcareous material being described as vertically
bedded and shattered limestone and shale.
The early settlers of Aroostook County operated many small
quarries in which they mined limestone as a source of agricultural
lime, mortar, cement, and lime for iron working.

Some of these

sites are shown on old maps or described in local histories.

Most

of these old workings are difficult to locate today as they have
since been filled in or are so overgrown with brush that they are
difficult to find.

Of ten known locations of old limestone

quarries, four were located and examined during the month of March
and the first weeks of April, 1970.

The four sites were in the towns

of Caswell, Limestone, Caribou, and Fort Fairfield.

All of the

four sites examined exhibit the similar characteristics of having
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a white vitreous highly calcitic limestone of good quality interbedded in thin layers with a calcareous shale.

In most cases the

limestone beds do not exceed two inches in thickness while the
average beds are less than one inch thick.

The shale beds are

generally from two to six inches in thickness.

Examination of

rock dumps at or near these sites suggests that a considerable
amount of hand sorting had to be done to separate the limestone
from the surrounding shale and that large amounts of rock had to be
removed in order to obtain any appreciable quantity of limestone.
One of the four sites examined, located at Grimes Mill
in Caribou, has a very early history as a source of limestone.
The Atlas of Aroostook County published in 1877 records the existance of lime kilns at this site.( 1 4)

A very small scale mining

operation was carried out at this site for a short period of time
during the 19SO's as a source for agricultural limestone.
A site located in the town of Limestone and having a
similar history was also mined at about this time.
not amoung those examined.)

(This site was

It has also been reported that some

exploration (exactly how much, and to what degree is not known)
to locate better sources of agricultural limestone was carried out
at this time.

The Grimes Mill site at Caribou is for the most

part rather typical of all of the four sites inspected and of other
locations examined which will be described later.

(14) Colby, N.G., Roe, F.B., Atlas of Aroostook County, Maine,
1877, Roe & Colby, Philadelphia, Pa.
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As mentioned before, the limestone is in thin layers interbedded with shale.

The beds are steeply tilted, having a dip, or

vertical orientation of approximately 70° and a strike, or horizontal orientation of approximately East/West.
Several rock outcrops and road cut,s were also examined for
limestone content along the Aroostook River in Caribou and Presque
Isle, the Caribou Stream in Caribou, Willard Brook in Caswell, and
the Madawaska River in Connor, Rock cuts along highways were also
examined in Caribou and Mapleton.

Thin beds of limestone were

present in all of the rock examined varying in thickness from
approximately one sixteenth of an inch to about three inches in an
exceptional case seen at Willard Brook.

In most instances, the

rock materials in these outcrops were, with only minor variations,
very similar to that of the limestone quarry sites.

It was noted

that the beds of this rock were also steeply tilted and oriented
much the same as that of the old quarries.
Limestone of the type found in this field investigation
appears to have little or no economic importance at this time.

The

high costs of excavating large amounts of rock material and separating large amounts of low grade material in order to have a commercially valuable lime product offer very little chance for competition with the much higher quality lime sources presently in existance in other areas of the state and nearby Canada.
It is not suggested, however, that large, thick beds of
limestone having marketable quality cannot exist in Aroostook
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County, but rather that at the present time there is no direct
knowledge of their existance.

Aroostook County has a rather uniform,

though thin, layer of overburden covering the bedrock and in many
areas the numbers of bedrock exposures are very limited.

Thus

geological knowledge is limited; exploratory drilling, except in
a few areas, has never been accomplished.
A search for material concerning marl deposits in Aroostook
County has shown that very little geologic study has been done in
this area.

The discovery of most of the known marl deposits in the

Aroostook County area has been accidental due to excavation for
construction and building projects.

Much of what is known of

marl deposits particularly in the northern and Central Aroostook
areas stems from contractors and other parties who saw the deposits
at the time of discovery.

The only real attempts at studying

marl depsits have been done by persons interested only in the·shells
and micro-organisms of which the marl is composed.
Dr. Roy Either, a geology professor at Ricker College, has
investigated several southern Aroostook area peat bogs.

He reports

finding marl of some depth in several of these bogs and has several
samples of calcareous shells and shell fragments taken from a bog
in the Littleton area.

Dr. Either also ieported that a Yale

University study of sediments and materials found in peat bogs and
kettle lakes located in the southern Aroostook area has been conducted for the purpose of age dating these bogs as part of a glacial
geology of the area.

It is known that at least one attempt has been made in
the Fort Fairfield area to mine marl commercially as a source of
agricultural lime.

The failure of this project was apparently

due to the lack of proper technical development of mining and
processing techniques.
It has been reported that large deposits of marl have
been uncovered in a peat bog in the Grand Falls, New Brunswick
area, but it is not known whether there has ever been any attempt
to mine it commercially or that there are any plans to do so.
A paper published by the Geological survey of Canada
and titled Surficial Geology of Canterbury, Woodstock, Florenceville, and Andover Map-Areas; York, Carleton and Victoria
Counties, New Brunswick(lO) contains a table showing the chemical
analysis of marl taken at various depths sampled from one borehole taken at the Upper Kilburn mine in the Andover map area.
The narrative of this paper is reproduced below.
SWAMP DEPOSITS
Peat and marl are grouped together as
swamp deposits as a convenience to mapping. The areas
of peat are generally small and on the basis of a few
auger holes, they range in thickness from 2 feet to
about 15 feet. Marl occurs in the Andover map-area in
association with bedrocks and gravels containing calcium carbonate. A maximum thickness of 17 feet of
marl was encountered on boring into the marl deposit
closest to the village of Upper Kent.

(lO) Lee, Hulbert A., Surficial Geology of Canterbury, Woodstock,
Florenceville, and Andover Map-Areas; York, Carlton, and
Victoria Counties, New Brunswick. 1962, Geological Survey
of Canada.
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A book published in 1890 by J.W. Dawson and entitled
Acadian Geology(ll) contains several detailed genetic descriptions
of marl deposits located in areas of New Brunswick and southern
Quebec provinces.

Physically, most of the deposit$ are described

as being small in size and covered by several feet of peat and
muck.

It is noted that most of the deposits were being used by

local residents as a source of agricultural lime.
In May, 1970, a peat bog in the town of Caswell was examined to determine if marl existed.

Several attempts were made at

obtaining a sample of marl by driving a five foot long, one inch
diameter pipe into the peat then pushing out the material trapped
in the pipe with a stick.

Most attempts resulted in the pipe

being driven its entire lenght in the peat, or striking boulders.
Two attempts at the west side of the bog near its outlet resulted
in finding samples of calcareous material at about four feet of
depth.

These samples were very small since most of the material

was lost when the pipe was extracted.

Most of the samples found

were in the form of a dark gray mud that was scraped from the
sides of the pipe.

The la~gest fragments found were approximately

1/8 inch in diameter and appear to be shell material.

The samples

were tested by applying a 10% dilute solution of hydrochloric acid
and in all cases effervesced, indicating the presence of calcium
carbonate.

(ll) Dawson, J.W., Acadian Geology, 2nd edition, 1894, London.
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Much of the surficial materials and topography of
Aroostook County, Southern Quebec and Western New Brunswick suggest
they are of similar history and age.

They appear to be related to

the end of the glaciation period of some 10,000 to 20,000 years
ago.

Since deposits of marl in lakes and bogs are known to exist in

these areas, a potential source of agricultural lime also exists.
What is not known is to what extent these deposits exist, their
exact location, or calcium carbonate content, all influencing the
commercial value of marl as a source of agricultural lime.
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APPENDIX
INDIVIDUAL CONVERSATIONS
Lewis P. Roberts, Sugar beet specialist,
Cooperative Agricultural Extension Service, Presque Isle, Maine.
James Robinson, Area potato specialist,
Cooperative Agricultural Extension Service, Presque Isle, Maine.
Dr. Paul R. Hepler, Associate Professor, Dep,artment of Plant and
Soil Sciences, University of Maine, Orono, Maine.
Hugh J. Murphy, Associate Professor, Department of Plant and
Soil Sciences, University of Maine, Orono, Maine.
James Bernard, Manager, Agricultural Stablization and Conservation
Service, Presque Isle, Maine.
Bernard J. Bouchard, Fertilizer Salesman,
Agway Incorporated, Presque Isle, Maine.
Bill Johnson, Lee Lime Products, Lee, Maine.
Harold Keller, Union Lime Company, Union, Maine.
David Hack, Rockland-Rockport Lime Company, Rockland, Maine.
Leo Lavoie, Lavoie & Sons, Sully, Quebec.
Lionel Theriault, Lime dealer, Caribou, Maine.
David Frost, Division Fertilizer Advisor,
Brockville Fertilizer Incorporated, Presque Isle, Maine.

